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Texas State Soil and Water Conservation Board
Total Maximum Daily Load Program
FY 2009 Project 09-50

Development and Testing of a Texas Best ManageRragatice Evaluation Tool to Aid
Decision-Making in Conservation Planning on Agriauhl Lands

Project Goals/Objectives

To develop an easy-to-use Texas BMP Evaluation fimaid in science-based BMP
selection, cost-effective conservation spending,@ogram benefit analysiSpecifically,
this tool will be designed to (1) assist land mamagnd agency planners in conservatign
practice decision-making related to on-farm (fistiile) alternatives and effectiveness and
(2) facilitate evaluation and reporting of agricmi#tl nonpoint source load reductions fro
WQMP implementation.

Project Tasks

1) Project Administration

2) Development of the Texas BMP Evaluation Tool
3) Validation of the Texas BMP Evaluation Tool

4) Training on Use of the Texas BMP Evaluation Tool

Measures of Success

A Texas BMP Evaluation Tool that
» effectively provides alternative BMP choices in W@Mevelopment based on
environmental impact
» efficiently and accurately estimates load redudifsom selected BMPs
prescribed in WQMPs
* is adopted for regular use by TSSWCB, SWCD, and AMSIRCS conservation

planners
Project Type Implementation (X); Education ( );rriang ( ); Assessment ()
Status of Waterbody on | Segment ID Parameter Category
2008 Texas Water Quality| statewide nitrogen (N), phosphorus | all
Inventory and 303(d) List (P), sediment, bacteria
Project Location
(Statewide or Watershed | Statewide

and County)

Key Project Activities

Hire Staff (X); Surface Water Quality Monitoring;(Technical Assistance (X);
Education (); Implementation (X); BMP Effectivesddonitoring ();
Demonstration (); Planning (); Modeling (X); Badal Source Tracking (); Other ()

Texas NPS Management
Program Elements

e Element 1 (Short Term Goals 1C, 2B, 3B, 3D)
e Element2
e« Element3
« Element 4

Project Costs

$155,250 (TSSWCB TMDL GR)

Project Management

USDA Agricultural Research Servi

Project Period

September 1, 2008 — August 31, 2010
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Project Lead Daren Harmel, PhD

Title Agricultural Engineer

Organization USDA Agricultural Research Service

E-mail Address daren.harmel@ars.usda.gov

Street Address 808 E. Blackland Rd.

City | Temple | County | Bell State | Texas | Zip Code | 76502
Telephone Number | 254-770-6521 Fax Number | 254-770-6561

Names

Roles & Responsibilities

Texas State Soil and Water Conservation Board (TSBW

Provide state oversight and management ofrajépt
activities. Provide input on IT compatibility anielfl
protocols, data formats, WQMP information, etc.
Conduct Lake Granger watershed field test.

United States Department of Agriculture — Agrictdtu
Research Service (USDA-ARS)

Responsible for all project activities and tasks

including 1) Project Administration, 2) Development
of the Texas BMP Evaluation Tool, 3) Validation of
the Texas BMP Evaluation Tool, and 4) Training on
Use of the Texas BMP Evaluation Tool.

United States Department of Agriculture — Naturas®urces
Conservation Service (USDA-NRCS)

Work with USDA-ARS to understand the capabilities
of Toolkit and to explore integration of the Texas
BMP Evaluation Tool. Provide input on field

protocols, data formats, WQMP information, etc.

Soil and Water Conservation Districts (SWCDs)

Asisid ake Granger watershed field test. Provide
input on field protocols, data formats, WQMP
information, etc.

A%

Part Il — Project Information

Hydrologic Unit

Watershed Name Code (8 Digit)

Segment ID | 305(b) Category | Size (Acres)

Statewide N/A

N/A N/A N/A

Describe all known causes of water quality impaintedrom any of the following sources: 2008 Texaat&¥ Quality
Inventory and 303(d) List, Clean Rivers ProgramiB&ummary/Highlights Reports, or other documersiaarces.

N, P, sediment, and bacteria.

This project will have impact on water quality inmpaents statewide related to agricultural nonpseimirces including
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Problem/Need Statement

The TSSWCB, SWCDs, and USDA-NRCS have been coldédimy with agricultural producers [cooperators] to
implement best management practices (BMPs) to giratgural resources on Texas farms and ranchekef@des.
Through the TSSWCB Water Quality Management Pla@¥) Program, technical assistance is provided by
TSSWCB Regional Office staff, SWCD Technicians, &I8DA-NRCS Field Office staff [planners] to assist
cooperators in developing and implementing wholteafaesource management systems (WQMPs). A WQMPsie-

and technologies that prevent and abate agricuicsilvicultural nonpoint source (NPS) waterlpiibn. The BMPs
prescribed in a WQMP are defined in the USDA-NR@8dFOffice Technical Guide (FOTG). The FOTG repas the
best available technology and is tailored to mieeteeds of local SWCDs.

Toolkit, a collection of software tools developed by USIBAJsed by planners to design, layout, and evalileg BMPs
for a WQMP. Designed for nation-wide use with fedétarm Bill programsToolkit interfaces with ArcGIS and
accesses soil survey information, roads, wateufegat topography, aerial imagery and other dateakin conservation
planning.Toolkit, however, does not provide a mechanism to evatbatactual water quality impact (i.e., pollutayed
reductions) of implementing specific BMPs and th©@MP as a whole. As such, the decision to includeobiinclude a
certain BMP in a WQMP, has been based only ongrestssional judgment of the planner and the peefez of the
cooperator rather than science-based analysistef waality impact. TSSWCB needs a simple, yetrgiieally valid,
tool that will assist planners and cooperatorseicigion-making related to on-farm BMP alternatiges systematic
impact of WQMPs on water quality.

The TSSWCB collaborates with the Texas CommissioRmvironmental Quality (TCEQ) and other state fautdral
partners to develop Total Maximum Daily Loads (TMf)land Watershed Protection Plans (WPPs) for wadézb
identified as impaired on theexas Water Quality Inventory and 303(d) List. This process includes water quality
monitoring and modeling to estimate needed polltzad reductions to bring the waterbody into cdempde with water
quality standards. Additionally, modeling is usediten make decisions on what suite of BMPs wouddtreffectively
and cost-efficiently achieve those pollutant loaductions. TSSWCB utilizes the WQMP Program to anmnt BMPs
on agricultural lands in watersheds with TMDLs oP®&. TSSWCB has had difficulty in estimating loaductions
achieved from implementing specific WQMPs and ttranslating those reductions to in-stream effentthe total
reductions called for in the TMDL or WPP. TSSWCReds a tool that will estimate pollutant load reéutd achieved
from implementing a WQMP and that aids in tranaathose reductions to watershed-wide effects.

Financial assistance is provided to cooperatoessst in implementing specific BMPs prescribed WQMP through g
variety of programs, including USDA Farm Bill pregns and TSSWCB cost-share programs (funded thrstiadg
appropriations and federal Clean Water Act 831Bifap Grants from the U.S. Environmental Protectigercy
[EPA]). EPA performance measures for §319(h) gresusire TSSWCB to report pollutant load reductiankieved
from the implementation of cost-shared BMPs. Histdly, TSSWCB has reported load reductions catedlavith
unsophisticated software tools (STEPL) that cabectdjusted for climatic conditions in Texas arat tiely exclusively
on measured BMP efficiencies from non-Texas sii&SWCB needs a tool that better accounts for loadlitions in
order to report load reductions from WQMPs and eat&l programmatic fiscal and environmental impact.

No easy-to-use, Texas-specific tool exists for TEBNO use in science-based BMP selection, costiiffe
conservation spending, and program benefit analgsisent modeling tools are either too basic wuea scientific
validity and landowner buy-in or are too complichfer conservation planners to use with landowireacing
conservation practices on the ground.

specific plan which includes a suite of approprlatel treatment practices, production practices)agament measures

P
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General Project Description

Through this project, USDA-ARS will develop an edagyuse Texas BMP Evaluation Tool to aid in sciehased BMP
selection, cost-effective conservation spending, @ogram benefit analysis focusing on the TSSWCGBMY
Program. Specifically, this software tool will besigned to (1) assist land managers and agencygygaim
conservation practice decision-making related tdeom alternatives and effectiveness and (2) fiatdi evaluation and
reporting of agricultural nonpoint source pollutiogd reductions from WQMP implementation.

The Texas BMP Evaluation Tool will be simple enouggt scientifically valid, so that cost-effectigenservation
practice alternatives can be examined and apptemijations chosen based on field-specific soilpcliwestock, and
climatic information. The Tool will provide sciefitially-valid estimates of the environmental effeof conservation
practices, i.e., impacts on water quality. Speaific annual soil loss and N, P, and bacteria riwdf be estimated with
and without BMPs. These estimates will provide vese conservation savings (for example tons ofsavikd or Ibs of
P kept out of streams).

The Texas BMP Evaluation Tool will be developediydifying the recently completed Oklahoma PastimaesBhorus
Management (PPM) program (PPM Calculator and itgaged version, PPM Plus) (Oklahoma Cooperativeriston
Service Fact Sheet BAE-1522 http://osufacts.oksdtd to apply to conditions in Texas (Task 2). Thedabkima PPM
program is based on the scientifically-rigorous SWhAodel but simplifies the inputs with a customizesgr-interface
so that extensive modeling experience is not reduior application by the planner. SWAT is a prddafanore than 30
years of model development by USDA-ARS. Although/SWis generally used as a basin-scale model, g&ba
structure and development originated from the Eigld-scale model. Therefore, SWAT can and will thone to be
suitable for field-scale modeling if appropriatelyplied. The Oklahoma PPM program version of SWAB w
extensively tested and validated with field daexfgrmed very well, and was deemed suitable foliegjion across
Oklahoma.

The ability of the Texas BMP Evaluation Tool to ately predict runoff as well as soil, N, P, ardteria loss from
agricultural operations will be tested with measlata from Texas (Task 3). With USDA, TSSWCB, &
support, measured field-scale bacteria, nutriemtinsent, and water runoff data for numerous Teitas have been
collected. These data records for cropland andipeland will provide the scientific basis for tegtithe Texas BMP
Evaluation Tool under differing soil, topographicanagement, and geographic conditions.

The Texas BMP Evaluation Tool will be developedaordination with TSSWCB planners to ensure thahag needs
are met to the extent possible. Regular meetinjbaheld between USDA-ARS scientists and TSSWEB@nnel, so
that the resulting Tool will meet TSSWCB needs.sT¢tvordination and communication will focus on bimpatibility,
protocols, data formats, WQMP information, etc.

To accomplish project tasks, USDA-ARS will hire adel developer with extensive experience and eiggentith
SWAT and the Oklahoma PPM program. This modeldrdeivelop the Tool, perform calibration and validaf assist
in the field test, and provide training to TSSWQ@8ffson Tool use. The USDA-ARS project lead wilbpide oversight
and project administration.

The Texas BMP Evaluation Tool will allow consereatiplanners and land managers to take advantabe pfedictive
power of a complex hydrologic water quality modetievelop better WQMPs by evaluating the waterityuahpact
arising from proposed BMPs. The Tool will allow TWWEB to better gage the programmatic effectivenfissal and
environmental) of the WQMP Program and associatae and federally sponsored cost-share fundindnamésms.
Thus, development and implementation of the TeXd® BEvaluation Tool will improve conservation plangj enhance
soil conditions, improve water quality, and increfiscal efficiency across Texas.
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To develop an easy-to-use Texas BMP Evaluation fimaid in science-based BMP selection, cost-affect
conservation spending, and program benefit analggiscifically, the Texas BMP Evaluation Tool will:

» Assist land managers and agency planners (TSSW@RBLE USDA-NRCS) in conservation practice decisian-
making related to on-farm (field-scale) alternagiamd effectiveness of systems of practices (WQMP® tool
will be simple enough, yet scientifically valid, 8wt cost-effective conservation practice altéwestcan be
examined and appropriate options chosen baseeldrsfpecific soil, crop, livestock, and climatiéarmation.

» Facilitate evaluation and reporting of agriculturahpoint source load reductions from WQMP impletagon.
The tool will provide scientifically-valid estimaef the environmental effects of conservation ficas.
Specifically, annual soil loss and N, P, and baatemoff will be estimated with and without bestmagement
practices. These estimates will provide resourcsewation savings (for example tons of soil samelths of P
kept out of streams) for use in TSSWCB prograrmifjoation related to state appropriations and fatigrants.

A Texas BMP Evaluation Tool that
» effectively provides alternative BMP choices in W®Mevelopment based on environmental impact
» efficiently and accurately estimates load redudifsom selected BMPs prescribed in WQMPs
» is adopted for regular use by TSSWCB, SWCD and USIPXCS conservation planners

» Element 1- Explicit short- and long-term goals, objectieesl strategies that protect surface and groundwater

» Short-Term Goal One — Data Collection and Assessmen Objective C— Conduct special studies...to
target...BMP implementation.

» Short-Term Goal Two — Implementation — Objective B~ Develop and implement BMPs to address constituen
of concern....

» Short-Term Goal Three — Education — Objective B- Administer programs to educate citizens aboueir.th
potential role in causing NPS pollution.

» Short-Term Goal Three — Education — Objective D- Conduct outreach through...Soil and Water Consierva
Districts...to facilitate broader participation argrmerships. Enable stakeholders...to participatiaision-
making and provide a more complete understandingatér quality issues and how they relate to e#ten.

* Element 2— Working partnerships and linkages to appropstdée, ...local entities,...and federal agencies.

» Element 3— Balanced approach that emphasizes both stageeidpoint source programs and on-the-ground
management of individual watersheds.

» Element 4— Abatement of water quality impairments from naimp source pollution and prevention of significant
threats to water quality from present and futurepmint source activities.
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Task 1 Project Administration
Costs $0
Objective To effectively administer, coordinate andnitor all work performed under this project unding
technical and financial supervision and preparabibstatus reports.
Subtask 1.1 | USDA-ARS will prepare electronic quarterly progresports (QPRs) for submission to the TSSWCB
QPRs shall document all activities performed withiquarter and shall be submitted by th& a5
December, March, June and September.
Start Date: | Month 1 | Completion Date | Month 24
Subtask 1.2 | USDA-ARS will perform accounting functions for peajt funds and will submit appropriate
Reimbursement Forms to TSSWCB at least quarterly.
Start Date: | Month 1 | Completion Date | Month 24
Subtask 1.3 | USDA-ARS will host coordination meetings or confece calls with TSSWCB, and any project partners
as appropriate, at least quarterly to discuss grrajtivities, project schedule, communication rseed
deliverables and other requirements.
Start Date | Month 1 |  Completion Date | Month 24
Deliverables| « QPRs in electronic format

» Reimbursement Forms and necessary documentateither electronic or hard copy format

Task 2

Development of the Texas BMP Evaluation Tool

Costs

$83,950

Objective

To develop a user-friendly software tapplicable to conditions in Texas for evaluatioragficultural
BMPs in conservation planning.

Subtask 2.1

USDA-ARS will modify the Oklahoma PPM program tgphpto conditions in Texas. This modification
will include model development with enhanced SWATtmes to represent BMP effects. The Texas
BMP Evaluation Tool will estimate field-scale ruhahd N, P, sediment, and bacteria loads.

Start Date: | Month 1 | Completion Date: | Month 12

Subtask 2.2

USDA-ARS will work with TSSWCB IT to ensure comgaitity with agency computing resources and
communicate with TSSWCB, SWCD and USDA-NRCS plaserincorporate protocols, data formats
WQMP information, etc. into the Texas BMP Evaluatitool.

Start Date: | Month 1 | Completion Date: | Month 6

Subtask 2.3

USDA-ARS will work with USDA-NRCS to explore thedsibility of integrating the Texas BMP
Evaluation Tool withToolkit such that WQMP data ifoolkit might be routinely extracted for use with
the Tool.

‘ Month 1 ‘ ‘ Month 6

Deliverables

+ Draft Beta Version of Texas BMP Evaluation Tool
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Task 3 Validation of the Texas BMP Evaluation Tool
Costs $66,125
Objective To test and validate the ability of thexdis BMP Evaluation Tool to accurately predictdietale runoff
and N, P, sediment, and bacteria loads.
Subtask 3.1 | USDA-ARS will compile measured data from Texasssfta use in calibration and validation.
Start Date: Month 3 | Completion Date: | Month 9
Subtask 3.2 | USDA —ARS will calibrate and validate the Texas BE¥aluation Tool under differing sail,
topographic, resource management, and geographditioms and then make necessary modifications to
the Tool based on these results.
Start Date: Month 12 | Completion Date: | Month 18
Subtask 3.3 | USDA-ARS will assist TSSWCB and SWCD personneldnducting a Beta field test of the Tool in the
Lake Granger watershed. This will include workinghwf SSWCB and SWCD conservation planners to
test Tool functionality and usability.
Start Date: Month 18 | Completion Date: | Month 21
Subtask 3.4 | USDA-ARS will make final modifications to the Tobased on results of the Lake Granger watershe
field test and TSSWCB evaluations.
Start Date: | Month 21 | Completion Date: | Month 23
Deliverables| « Validated Beta Version of Texas BMP Evaluation Tool

» Lake Granger watershed field test results
» Refereed publication reporting calibration, validat and field test results

Task 4

Training on Use of the Texas BMP EvaluaTiool

Costs $5,175
Objective To provide training and support materfatsthe Texas BMP Evaluation Tool for TSSWCB peirsal.
Subtask 4.1 | USDA-ARS will develop training materials and a Senanual for the Tool.

Start Date: Month 21 | Completion Date: | Month 23
Subtask 4.2 | USDA-ARS will conduct training for TSSWCB personmosl the use of the Tool.

Start Date: | Month 24 | Completion Date: | Month 24
Deliverables| « TSSWCB training event

e Training materials
* Users’ manual for Texas BMP Evaluation Tool
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Part Ill — Financial Information

Category Costs
Personnel $ 0
Fringe Benefits $ 0
Travel $ 0
Equipment $ 0
Supplies $ 0
Contractual $ 155,250
Construction $ 0
Other $ 0
Total Direct Costs $ 155,250
Indirect Costs<{15%) $ 0
Total Project Costs $ 155,250

D

|

D09

Category Costs Justification

Personnel & Fringe $ 0

Travel $ 0

Equipment $ 0

Supplies $ 0

Contractual $ 155,250 Personnel time required ¥eld@, test, and provide training on Texas B
Evaluation Tool; 100% in year 1 and 75% in yeafs230,500); Travel tg
present results at scientific meetings and to doatd with SWCD, USDA
NRCS, and TSSWCB staff ($4,000); Printing of tiainmaterials ($500);
USDA-ARS (Temple and Headquarters) required castsowver overhea
($20,250)

Construction $ 0

Other $ 0

Indirect $ 0

SOURCE TSSWCB will provide $155,250 in non-feddualds sourced from state appropriations (FY2

General Revenue) through a TMDL Program Grant tDAFARS.




